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(54) NEW PROMOTER 

(57)Abstracfc 

PROBLEM TO BE SOLVED: To obtain a new promoter 
originated from a specific beer yeast having a specific 
DNA sequence or its homologous sequence retaining the 
activity, exhibiting a high promoter activity and capable 
of being utilized in a different kind gene-expressing 
system using a yeast as a host. 

SOLUTION: This promoter comprises a DNA fragment 

havine a DNA sequence of the formula having a wmsTWfiw^-n« * w;,Tr |: '"""* * 

promoter activity or a sequence homologous to the una mnCi:: . v .. 7 ,. UVJl . :i: . WAUa , s^ar^neta wsms* i»: 
sequence and retaining the promoter activity. The DNA &^1%^$!^,&^m£ Mf. 
fragment has a high promoter activity, can be utilized in 
a different kind gene-expressing system using a yeast as 
a host, and is useful for producing proteins such as a~ 
acetolactic acid decarboxylase, alcohol acetyltransferase 
and glucoamylase. The DNA sequence is obtained by 
cloning a bottom beer yeast (Saccharomyces cerevisiae 
Lg-FLO 1) gene from the chromosome of the bottom 
beer yeast and subsequently collecting the DNA 
fragment containing the highly active promoter from the 

cloned product. The DNA fragment containing the highly active promoter is found out by 
examining the gene-expressing property of the cloned product. 
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AATTTTCATG GGAGATACGT TAAATCTTTC ACAGTCTTAT CAAATTTTCA TGGGAGATAC 60 

GTTAAATCTT TCACAGTCTT ATCGTTTTGA ATCACTGGAC GGTTCTGGTA TTCTGCTTCA 120 

TATTTCGACA AAATAATAAA TATAAAAAGA GCACCCTCAT GATTTCTTGC TCTGCAGTAA 180 

ATTCCGCAAA TGATTTTCTT TAAATTGATT AGCACCACTA AAAAAA 226 
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DNAE^lJo 

DNAEMo 

3 1 1 * fctt 2 tCf^OD N AEM 

[HM&S6 ] IS*JS4 **:J±5 ^E«<o»«te»ffS: 
[0 00 1] 
[0 0 0 2] 

MHtt* Sift) <>L (09 

[0 0 0 3] ^0J*C, fce^X^KW^JB^TBtt 
i:irSKaK*:l»fl:+-e*:*^aiflS**^4:«:B«fc 

(Saccharomyces cerevisiae) OlS^ADC 1 
(MADH) , GAPDH (S«J*GPD) % PGKat 

[ooo4] ae^x^oii^iiffw mmm 



[0 0 0 5] 
[0 0 0 6] 

SrflWfc-f^ < * TS^-^SIS (Saccharomyces cerevi 
siae) g - FLO 1 5S j E J f-t0sft'(5^^^J31OV ,k XSi 

^ a * - Sr^tpD N AWr £ J&#i-3 C £ 

[00 0 7] 1rtet>h. *«na, BWt i KBt s 

0OffilRlE?«a:*-r-5 D N AgE^iJ. * fcttE^W* 2 KSE 

Sc^tL^DNAia^ij. sfctt^n^E—^— Btt*r«i*-r 

S^r05t§l5]E^JSr*i"6DNAE^J-efcSo 

fe»»EM-Cfc5o S&fcSfc* UttETBJft 

[0 0 0 8] **WlCJ;5DNA»JT-tt*V^n^— * 
*WKJ:5DNAl»JtSr^*3teTF-t i fc(w*^Lfc^ 

[0 00 9] 

(1) /n^^-SMft?)DNAffr 
#3593 tf^* ^— * — ffi1*Sr*Tt-5 D N AWr>t ttEW# 
tl-eSSftSc I(ODNA|r)ti«fi^V^Lg- 
F 1 o l«&«©«»*^©J:«Kl«fc«U ^n^e- 

-iSttSrtt 5 D N A«it icii, E5*Jt»l"C8 
SixSEM^Snx.T. EyiJ»#ll-E*SnSDNAE 

yijfc-&s*L5o ro«t5*E?u^ji. e?ij#-si- 1 <e>e?u 

*3 J: t/^cogp^E^J^^Sov ^fft^i:ov^**, 

EMftl "CXSJt* 2 2 6 b pWEMttt^o*-? 
3* 7 5 b ptl^p^^-ffittSrlii:^^ 

AWr>t<o*Stt. 2 2 6bp»T> ^Ol7 6bpK± 

tm&ztiz* &ti. E?j»t2'C«siiai7 

7 9b pE?ttii. E^J#^-l -C«SnSEM*:*A/-ev^ 
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AgB^iJt^, EM#t l i:*SftfcDN ABM J: 5 fc*v^ 

ote^. SIR, fcb<tt, mRNAtD^ttSrif;*:** 

TDNAJ . r^te^-J . *5££F rite^DNAj <b ^ 
[0 0 11] ^JBWcDiEWfJ^n^-^ — *r*t?DN 

[0012] (2) JKKeSHs J:tWt-*3te^O*m« 
*JBWJrJ:S^n^— Sr^tpDNA»f>t^^±SE 

[ooi3] c^^n*— ^-istt^ae^ 

^A^^^fei: LTte. Methods inEnzymology, Volume 
194 (1991) (C|E*SixTV^SJ:5^SIS#{-i3V^T« 

[0 0 14] *3BWKJ;tufi, /D^e-^-I^^ 

JSLT**DNA«>t«:-&4>DNA3»'<^*— 

[0 0 15] $6^9*5 KJftftOfcfcKffiv^ft*^ 
^^-itm MMYRpI (»«ftfe»^ARS 

YEpI (g#©CD2 MmDNA(7)5ISie^^o-7;^ 
nt^^-) s YCpI »SSift*©ARSE5a 

^<Dffl^lft^^^s:^»^t-OV^-Cli. Methods in Enz 
ymology, Volumel94 (1991) {;if£*t£HTV^£ 0 

[0016] igjssns^3Kae^ii«pi-R^snst> 



[0 0 17] WStfJ*^ Kl-f** Jg«*5*ff»«?^fc 
£>co-v— ite^- W)itfG4 l 8Sffiie^% -t/P 

ADCief, GPD*e^-0>*— 5*— ) *4fSr 
[0 0 18] ^m^*^ K^±«»fWB»ifei: LT 

[0 0 19] Sfc. #«jc:ie«DNA«r*A-r5*«fei: 

^ ^ Kt*A"t*sae j ? L DNAi:-crawiw»es:?g«te 

1M-*#»M5*«I5 («^¥5- 6 0 9 1 8*) MMf 

[0020] 

[0 0 2 1] £fc, **W{i«fcS»«<BKI*Sr«»^S 
[0 0 2 2] 

C^ffi^J 1 3 «BSffl»«:OLff-FL0l3fte^-^*a«a: 

Ls-FLOiae^Sr«poBIJSffl»*, KBYOOlSr. YM15«« 
[1. 25%»«ttfflft (5*^:7 aft) % 1.25%X3f»HJ* 

(x^^tfc) • 15%:/ K** (SJ3t«H) ] -woncc 

«i5*S*U |M:Mfc*Lfc*MS*:* 0D600=0. 15t 

EU ton £ Warner tfXfrifc (Cell, 39, 663-673, 198 
4) T^RNASrttttSU ^<Z)0.01ng£0.016ml<£>DMSO}gj£ 
(lM^y ^"^it— /U, 50%DMS0. lOmMU IsWcV V V 

*?j*mffim. pH7.o) -cmsffl, bQXxn%m\z.£^xy 

V**^—MYJk'tt<>tzM. o.002ml <DT rf^^mWK 
WL [50% (W/V) ^y-fen— 10mMyyK®S$ 
(pH7.0) % 0.4% (W/V) /nA7xn;l/^;M ^3 
J:tW.01mlCO*^^^^A»iK (lmg/ml) Sr*P^., 10 
■ny^»*-hy^A«mR (pH7.0) . l%T^fa-^^r 

^^^-emMScSiiSrffofco m^*®)^^, ^y* 



(4) 



$fffl¥-9 -2.2.4 57 6 



$ (^70%gSl-3l Lfc t £ ^««»» Sr 

fc Q tcom^ y/^^ORNASr, t^JHfc/n b 
2-yW:Sot, d>-;7^vW^ — Genescreen-Plus 

>^*nfc^>r^^— k**u so o c. 2mw\<oisMi:ff 

^tCo Z.CD-7 >{ tt, Genescreen-PlusiC^stt^H 

— Itfl, 5* GATGAAACTGTCATTGTTGTCAAA3' £ 5' TCGT 
TTCAGCAGCTAAAGTAT3' CO 2 SO :/ 7 >f "V — fc . gf ^ABXL- 
1D (Yeast Genetic Stock Center) f)* h Hereford h (Ce 
11, 18, 1261-1271, 1979) CD^SrCtttti LfcDNAfcJS V> 
X . PCRXittl L fc 1045bptf)FL01 if fc^F- CD^^ft £JB V > 
fco ^n— ^ [a-32P]dCTP (T^>^A&) X«« 
ltfflv* 0 £fc*Ki6<£>8J^tt. '<>f - 4 t—i/^yr 

-f-y4^r— BAS2000 (grt^K 7 -f ^A) SrfflV^Tffo 

fc*L* *<o«»*«BHa*s#Jlija^AS4:* ^ corner 

[0023] mmm2^ Lg-FLoiae^o^n^— 

««C0DNAMSIB?U<O«:^ 
Lg-FLOlifrg^p*?)^ n— =. V^tt. European Brewery Co 
nvention^25[B]^ (1995*£. ^y^yfeyU) StftHgf 
^361-368^— i^lEScLfciit) S-tTofc. #^tlfc:£ 

«9±»1779bp(7)W>i'^Lg-FL013te^-c7)^ P n^-— $ff 
S^U C<DB»Jt*PCRXiii|SU pT7-BlueT-Vector 

(^fiffi) i-^ >^Lfc c #&ixfc:/9;*5 KCO 

{fA^r^o^T. ^n^^»fl/-y3^^ 

^>y-XS:ffj!!U DNAifiXEJUSrftjeLfco DNAJ& 

3aaw<o*3ett, pcr/^-^v-v^^ h * 

y . x;w-|i) «:J8v\ DNA->— ^>"^ • 
tt) ICiotffoto LT^t^fcDNA 

[0 0 2 4] [HMJ3] Lg-FLOiae^-^^n^— 

lacZ»e^-*SUB:^:*S KSrH2(DJ:5 8-«ll6Lfc 0 
^ KpMCi87i (7r/^->7|±) £9, p-tf? 

* hv^— — Ki"SlacZ3te-7-*3. lkbcOBamHI^r 
frtLT§]^Lt 0 C<DWtf*^*S KYEpl3K (So 
ne?>, Appl. Environ. Microbiol., 54, 38-42, 1988) <D 
BglllfflSffii-attU itG^OS' ft«rHindIII|fMiOfeS 
pZ43M^SJLfc 0 ft;-pZ40HindIIIgPffi^^ 1/7-77 
(^ffiit) TWIHtfL BamHiy A 



«L Hindlliy ^ — SrJfALfco '&hthtz.-f?*% Y 

3' (111 |CYEpl3Kft StCOFLPite^O * — * * — £r J? 

lacZae^Sr^t?. HindIII~XbaI»r>t«r«J9 tUL 
fc c — 27„ -f"7?*% KpYT37 (Kobayashi £>. European B 
rewery Convent ion£$25lHj;k:^p?^^, 361-368, 19 
95. ^Jayt^) <DNruI«|5fi:{rXbaiy — Srffi A 
U #W:^7^^ KOHindlll— Xbalff&l;!* fJiB 
<DHindni—XbaI#r)t£Jf AL. pYT-lacZ £: Lfc G 

[0 0 2 5] ^^OLg-FLOlite-T-O^^^— 
GQf*J, »fRBB*&jfifc«3£*iX*^J:l9Ji«1779bp, 786b 
p, 654bp. 570bp. 474bp, 363bp x 328bp. 226bp. 175bp 
OBrM**, 5 r {|[|iCHindIIlS|S{4. 3' ffl|^Ba«HI«BfitS:^ 
Lfc»-CPCR-Cli«Lfco W^nfcPCR^ftS:. HindHI 
*3<fct/BainHIX*tBftS. pYT-lacZ<Z>HindIII— BamHlSfUfifc 
^ffiAL7t 0 :<Z)*t, 1779bp(Dgff>t^tP7 P ^^^ K 

LgFizt^Lfco 

[0 0 2 6] rtl^CO^^^^ K«r, ffi^SKY644^ (Kob 
ayashic> % European Brewery Convent ion^25|H]^:^^ 
Wi^mM. 361-368, 1995, ^y^y-fe/W) (C. SAL 
fco »&*tfc»«te*»:W:. 0. 125mlCDSDigtf! (0. 67% Y 
east Nitrogen Base (T ^ /Mtfct. f^aft) , 0. 

06%r^y^^^/^^ (97^/K n-r->vs#) , 5% 

-?V?m) -C24«FlB. 30°CT^t 5***. 5ml(OSD^ 

»*««>«liatt, iS'fc»IB«-J:or*WL, Methods in 
Yeast Genetics - A Laboratory Course Manual (Rose 
hWc. Cold Spring Harbor Laboratory Press. NY. 199 
0) C^oT, 0 h^- ^igtt^»J3£*fTo 

fc 0 -t<7>fe*S:ia3^^-ro 1779bp-328bpCDPflX^. 
$-U=7? Vis?-- tfjSttOfiai4l$i:A/4fae>ixft3&* 
ofcGDir^U 226bpCOyn^— T'fi. 328bp(^t>(D 
^^KTO}§ttL^*<. 175bpCO^n^~^— X 
tt, ^n^E~^ — Sr^<-g"*ftV^pYT-lacZSr2atAbfc?K 
Kte»«:tlPJ«. SttttJJiAy^&ixft^ofco W-h 
£9, Lg-FLOl^n^E— tt, 176bp-226bpCDDNA^>t 
^M'Mtfc5^^^n/:o ^^ic^^^^^r^fc 
«>{dtt. i: fc226bp—328bpODNA»r>i-^s^SXfc 

5<h*£5££Hfc 0 

[0 0 2 7] C3I16WI4] Slig^^XOLg-FLOl^ 
G4l8«Sttt3te j 5F*m*-fe!y h«r**>^9^S KpYT71 

(Kobayashio, European Brewery Convention^25[eI A 
^mMSmM. 361-368. 1995, ^'Jayt/l') CONruI 
affiC. Xbal y y^-MAU ^W:^7X; K<£> 
HindHI-XbalglHiSC. H(D/7^; KLgFlZft^<^Hi 
ndIII-XbalKfr>t (1779bp(DLg-FL01at^CO7 P u^— ^ 

lacZjUS^-s FLPae^^ — 

^^^h^-ati>) £^n~-n>-^Lfc 0 ^^ttfc^^^ 
^ KLgFlZNEO*. WBB5p6-62849-9-^5JlKttSixXV^ 
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tbtltzMW&&#&. 0. 05mg/nil(DG418 (BRLth) £"gtf 

wmi&x-m&mmik. ftj&#jicoD6oo=o. ist &5 £ o 

iZO. 05mg/mlCOG418^r-atf200iBl<OYPD^^!^ffi® L, 20 

&^fel§i^L Methods in Yeast Genetics - ALaboratory 
Course Manual (Roseo^K Cold Spring Harbor Labora 
tory Press, NY X 1990) Cffiot, p-Jl^? bis?— 
^ffitt^>»ISSr?Tofco ^^^^H4i^^-r o Lg-FLO 

b. $ -13=7 2 bisf— V<D&m*&'J?1rZ>zb&7F£ 

I 0 0 2 8 ] mi&ffl 5 ] Lg-FLOl b ? V t /U7 fV=f 

^y-fe^T/uft Knyt-f (GPD) it 

e^^n^-^-«*^tp*5l.0kbcoBf^Sr, 5'« 

ULHindllllfofiL. 3' ^Ji-BamHI^^^^-Lfc^-CPCR-e 
tiiUL/Co #^>n^:PCR)^^^ x HindIII*5i:U^BafflHIT* 
pYT-lacZ^Hindni-BajnHI^f&lCjf AU #6> 
tu/c^^^ KSrGPDZYCpi:^ Lfco LgFlZ:i3 J;tK}PDZ 
YCp£, y^-!?Affi{c: < toT*SKY644ic:^ALfcc #fe 
nfc»«E*tt«\ 30^T?SDJgjft^J:oT«^ 
Lfc«. S^*^OD600=0. 15 £ ft 5 J: 3 5^20ml(O 

AATTTTCATG GGAGATACGT TAAATCTTTC 
GTTAAATCTT TCACAGTCTT ATCGTTTTGA 
TATTTCGACA AAATAATAAA TATAAAAAGA 
ATTCCGCAAA TGATTTTCTT TAAATTGATT 
10 0 3 0] IB^IJ#^- : 2 
iB^ljOfiS : 1 7 7 9 



sDj&*^«aL. 2ox;x*mb ommistzo tzmmte&. 

12^r<t^5mlToi^V^y V^Srm\ iS'L^Stl- 
£oT^MLfc 0 ^b^V^*^ Methods in Y 
east Genetics - A Laboratory Course Manual (Rose£> 
^fr. Cold Spring Harbor Laboratory Press, NY S 199 

fc 0 4:0 5 K^To Lg-FLOl ^ u ^ — ^ — {CSl] 

h *Sttli. 12mm B ± 9 60B$j?5 lit«W: 

hv^— tfJSttCO«*«tt % ISIfn*A\ Lg-F 
L01 — { - gcftfc t ©<o**S-^>K*»o 

fee 

[0 0 2 9] 

[EDS] 

ew## : 1 

SE^JOg § : 2 2 6 

stm<om : ^ 



W$l\(DMM : G e n om i c DNA 



Genomic DNA 

GAATATCAAA TGCTGTTGTT TTCAACTAAA 
AACATATGGA AAATATATGG AAAAAATCTA 
CTCCGAGAAA GAAAAATCAT TAGAACTTCG 
CTAGCCGTCA GAAACCTCAG TTACATGATT 
TTCCCGACGT TCATAGCATG TTACGTGATC 
CAGTGGAGAA GGAATAACTT CCGGTTGCAG 
AAGATAATAG TTAGATCTTT TATTACTTAT 
CAGATAATGT TCTTTTAACA AAATTAAATG 
AGCCGCCTTT ATTGATAGAT CCCCACTAAA 
GTGCCTTTCT CATCATGGAC CATTCGCACA 



/ k%0& : vT'f'teX irl/t'v'x (Saccharomyce 

s cerevisiae) 

Lg-FLOl iHH^-CD^n^-^ — f$t& 



ACAGTCTTAT CAAATTTTCA TGGGAGATAC 60 
ATCACTGGAC GGTTCTGGTA TTCTGCTTCA 120 
GCACCCTCAT GATTTCTTGC TCTGCAGTAA 180 
AGCACCACTA AAAAAA 226 
: 

: y-yftu-vt't* -tut* 
s cerevisiae) 

Lg-FLOl tgf^/o *r—?—ffim 



(Saccharomyce 



TCAGACAAGC 
GAGGCAACAA 
TGTTAATCCT 
GCACATTCTA 
GCGCAGGATG 
CTACTTGTCA 
GAAACAATGT 
AGGTCTTTTA 
AATACCAGGA 
TGCAGTGCTG 



AAAGGCGATT 
ACGTTCGGGT 
AATAGAGTTC 
AGACTTCACA 
GGACAATTAA 
AACAGAACAC 
CAGTAACACA 
TTGTGTGTGT 
AATGATGAGC 
CACAACAAAA 



GCTAAAAGTG 
TTCCTTTTAA 
AAATATGCTA 
AGTGAAAAAT 
ACGATCTTTG 
TGGTATGGAT 
GCGTGTTTAA 
CAAGTTGACA 
TCGAGTCTTT 
GATAAATCAC 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
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CAGTATTAGG TGACTTTCAA AACACTAGAA 
AGTAAGAATA AAGTAGGGGA AAACCTTACG 
TGTTTTTAAT AGCCAGTTCT TTAGTGATTA 
CAGCCATGAT GAAGCACTTT TGCTCATTTA 
CATTTTCAAG AATCGAGGCA CTGTTCCTTC 
TCAAGCCGAT TTAAATTCAC CTGGTAACTT 
TAACTTGCGG CTTGTTTTCA GCCTGCGATC 
ATTAAGGTTT TGAAAATTTT CTTCTTTCCG 
ATTCTCACGG GATTATCTCG CGTTACATTT 
TATACAGATG ATAGGTCATT GTGTCATTAA 
AAAAATACTC CTTTTTAGGT CTTATAAATA 
ACTTAATTTC ACCCTTTTTC ACGGCACCCT 
TACGCGAAAT GCAGCAGAAG CTACACATCT 
TAAACTTTTA TTTTGTTTTG CGCTCATTAA 
AGTAGCTTCT ATGGATAGAA TGGAAATAAA 
TCCTCTGGTC AAATTTTCAT GGGAGATACG 
ATGGGAGATA CGTTAAATCT TTCACAGTCT 
CTTTCACAGT CTTATCGTTT TGAATCACTG 
ACAAAATAAT AAATATAAAA AGAGCACCCT 
AAATGATTTT CTTTAAATTG ATTAGCACCA 

[0 0 3 1] 

m 1 1 «>l g - f lo i m&*m^m 

IH2J 1 a c ZieWHffl^^5 KpYT- 1 

[01] 



TTTAGGCACT TTCAACCCAG CCCAGCGCGT 660 
AAAAGCCTCT TTCTTTTTTG TAAAAAATTC 720 
CAGGTAAGGG GGTTTCATAT TTTAGAAGTG 780 
TTGCGAGAAG TTTAATAAGT AGTATGGTTC 840 
CCAACCTTGG AATCATACTC CGAAAGGATT 900 
TCCTACGGTT TGGCCCAAGG TGATTATAAT 960 
GAACCTTTTT TACGCAAAAA AACCTTATTA 1020 
GGAGATTTTC ATGTAGCCTC GAGCTTCTGG 1080 
TTTACTTTCT TCTTTCTTTT TGACTTAGGA 1140 
ACCCGCTGTT GTGCAACAAA AGGGAAAAAG 1200 
TTTTTAGCAG CCATCAAATC CGGCTTTCAA 1260 
CGAGAATTAC ACTTTGGTTG CATGTAGGAG 1320 
ATGCGTAGAC CGCTTAACGT CTAAAGGCCG 1380 
AACCTAGTGG GAGCTGGTAG GAAATAAGCT 1440 
CGTAGGTGTA AACACTATTG GTAGAGAAGT 1500 
TTAAATCTTT CACAGTCTTA TCAAATTTTC 1560 
TATCAAATTT TCATGGGAGA TACGTTAAAT 1620 
GACGGTTCTG GTATTCTGCT TCATATTTCG 1680 
CATGATTTCT TGCTCTGCAG TAAATTCCGC 1740 
CTAAAAAAA 1779 

[B3] Lg-FLOlie?5' ±M<0&^t^^ 

[B4] mmmmm*<vL g - f lo i 

[HI 5] Lg-FLOl^-^GPD^ 



[BO 3] 




20 40 GO 

ttftWQ (hrs) 











Q 




- 20 


§* 


' s 

*v a 






.AO 






-£- £ 


10 




4N§ 












ah. 


i° 


— -o— ana* 

— • — LgFLOimRHA 






•1000 

HWB9iS/Si#e.a>EJB(bp) 



ES*©4»<0Lg-FLO1 iHs^-CD 



3 . Lg-FL01 it W5\i:«E«>* 5 £ 
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[8 2] 



[04] 



YEp13K 




pMC1871 

3.1Kb alnHi mn 

<facZ*£?) 



BamHiPft-W-ra? 



pYT37 



6.2kb Hindlll Xbal KM* 





20 40 60 

«*»ra (hrs) 



4. ®t^ffl»S4K7>Lg-FLOiyP^-^' 



2. !acZifie^3^^^^ K 
pYT-lacZCO«SI6 

[05] 




20 40 

iS3EB#M (hrs) 



3 5. Lg-FLOiya^-^-fcGPDOyp 
* - 2 - ic J: 5 \aDZm^=Hmm<DHM 



(51) Int. CL 6 




C 1 2N 


9/26 


(C 1 2N 


1/19 


C 1 2 R 


1:865) 


(C 1 2N 


9/04 


C 1 2 R 


1:865) 


(C 1 2N 


9/10 


C 1 2 R 


1:865) 


(C 1 2 N 


9/26 


C 1 2 R 


1:865) 



(8) WBB 5 P9 - 2 2 4 6 7 6 



WMB9 /TftSE31#-5§- F I 

C 1 2 N 9/26 



